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Title of the Invention: 

Camera 
What is Claimed is: 

1. A camera comprising 

operating means for performing predetermined 
operations by consuming the power of a battery; 

a measuring means for measuring at least one of .the 
operation frequencies and the operation time of the 
operating means; 

a voltage-detecting means for detecting the voltate of 
the battery; 

a deciding means for determining the power consumed by 
the operating means, based on at least one of the operation 
frequencies and the operation time of the operating means 
measured by the measuring means and on the voltage of the 
battery detected by the voltage-detecting means; and 

a display means for displaying the residual capacity 
of the battery based on the power determined by the 
deciding means . 

2. The camera according to claim 1, wherein a battery 
loading-detecting means for detecting the loading of the 



battery on the camera is provided, and wherein the 
measuring means starts to measure at least one of the 
operation frequencies and the operation time of the 
operating means, at the time when the loading-detecting 
means detects the loading of the battery. 

3. The camera according to claim 1 or 2, wherein the 
display means displays the residual capacity of the battery 
in multiple stages. 

4. The camera according to any one of claims 1 to 3, 
wherein the display means displays the number, of films, 
which can be used for photographing, based on the residual 
capacity of the battery. 

5. The camera according to any one of claims 1 to 4, 
wherein the display means displays a warning when the 
residual capacity of the battery has reached a value not 
larger than a predetermined value. 

6. The camera according to claim 5, wherein the 
predetermined residual capacity is such a residual capacity 
that permits the stroboscopic photographing of all the 
frames of at least one film. 



7. A camera provided with 

a display means of dot matrix system, 

a controlling, means for controlling the display modes 
of the display means, and 

a memory means for storing a plurality of data of each 
image to be displayed on the display means, said plurality 
of data of each image being data of images which are the 
same in contour but are different in size, 

characterized in that said controlling means determines the 
size of an image to be displayed, according to a display 
mode of the display means, and reads, from the memory means, 
a data corresponding to the image with the determined size, 
and displays the image based on the read data via the 
display means. 

8. The camera according to claim 7, wherein the 
display means comprises a touch panel type screen. 

9. The camera according to claim 7 or 8, wherein the 
memory means stores information indicating the operation 
procedures of the camera, and wherein the controlling means 
reads the information from the memory means and displays 
the operation procedure of the camera based on the read 
information via the display means. 
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10. The camera according to any one of claims 7 to 9, 
wherein the display means displays a stepwise display mode. 

Detailed Description of the Invention: 

[0001] 

Field of the Invention : 

The present invention relates to a camera, 
particularly, a camera capable of accurately displaying, 
for example, the residual capacity of a battery or capable 
of displaying an image by a dot matrix system. 
[0002] 
Prior Art: 

A camera using a battery is provided with, for example 
a liquid crystal display to show the residual capacity of 
the battery to a user. In the prior art, the residual 
capacity of a battery loaded on a camera is estimated, 
mainly by measuring the voltage of the battery. In many 
cases, the estimated residual capacity of the battery is 
displayed on a liquid crystal display in three stages, i.e. 
a fully charged state (or a virgin state) , half consumed 
state and completely consumed state. 
[0003] 

Problems to be Solved by the Invention: 

However, if the half-consumed state of the battery is 
indicated in the three-stage displays on the liquid crystal 



display, it is in general hard for a user to know, from 
such a display, how many pictures can be taken. To 
overcome this problem, there is a proposal to accurately 
display the residual capacity of a battery by finely 
graduating a liquid crystal display and decreasing the 
display area in response to a slight decrease in the 
voltage of the battery. 
[0004] 

Generally, batteries have a feature to maintain 
substantially constant voltage during most of the duration 
of service. Therefore, it is hard to detect the accurate 
residual capacity of a battery by the method of estimation 
only by the measurement of the voltage of the battery. 
Further, the method of displaying the residual capacity of 
a battery as a liquid crystal display region which changes 
according to a subtle change in voltage have a danger to 
lose the trust of the user, because the region of the 
liquid crystal display increases or decreases in response 
to every change in temperature or every temporarily 
decrease in voltage. 
[0005] 

On the other hand, cameras provided with dot matrix 
system display screens have been developed. In a camera of 
this type, sets of dots are used to form an image on the 
display screen, and characters, etc. can be formed by such 



images, so that more pieces of information can be provided 

to a user. 

[0006] 

However, the dot matrix system display screen of a 
conventional camera has a problem in that, since only fixed 
sizes of characters and notations are displayed, the area 
for displaying such characters and notations is limited on 
the display screen, so that the variance of display modes 
lowers . 
[0007] 

To overcome the above problems of the prior art, the 
present invention provides a camera capable of accurately 
displaying the residual capacity of a battery, or capable 
of displaying an image in various display modes. 
[0008] 

Means for Solving the Problems : 

To achieve the above object, a camera according to the 
present invention comprising operating means for performing 
predetermined operations by consuming the power of a 
battery, a means for measuring at least one of the 
operation frequencies and the operation time of the above 
operating means, a means for detecting the voltage of the 
battery, a means for determining the power consumed by the 
operating means based on at least one of the operation 
frequencies and the operation time of the operating means 



measured by the measuring means and on the voltage of the 
battery detected by the voltage-detecting means, and a 
means for displaying the residual, capacity of the battery 
based on the power determined by the deciding means. 
[0009] 

Another camera according to the present invention is 
provided with a display means of dot matrix system, a means 
for controlling the display mode of the display means, and 
a memory means for storing a plurality of data of each 
image to be displayed on the display means wherein the 
plurality of data of each image are data of images which , 
are the same in contour but are different in size, and the 
invention is characterized in that the above control means 
determines the size of an image to be displayed, according 
to the display mode of the above display means and reads a 
data corresponding to the image with a determined size from 
the above memory means and displays the image via the above 
display means, based on the above data read. 
[0010] 
Operation : 

According to the camera of the present invention, the 
above deciding means determines the power consumed by the 
above operating means, based on not only the voltage of the 
battery detected by the voltage-detecting means but also at 
least one of the operation frequencies and the operation 
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time of the operating means measured by the measuring means, 
and therefore, the consumed power can be accurately 
determined. Further, the above display means displays the 
residual capacity of the battery based on the power 
determined by the deciding means, and therefore, a user can 
obtain the accurate residual capacity of the battery by 
looking at such a display. 
[0011] 

According to the camera of the present invention, the 
above control means determines the size of an image to be 
displayed, in accordance with the display mode of the above 
display means, reiads from the above memory means a data 
corresponding to the image with the determined size, and 
displays the image via the display means based on the data 
read above, and therefore, the same image can be displayed 
having a different size in various display modes, so that 
the variation of the display modes can be widened. 
[0012] 

Modes for Carrying out the Invention: 

Hereinafter, the embodiments of the present invention 
will be described with reference to the accompanying 
drawings. Fig. 1 is a block diagram illustrating the 
constitution of a camera according to the first embodiment 
of the present invention. In Fig. 1, the main CPU (1) is 
supplied with power of constant voltage Vc from the battery 



(7) via the constant voltage circuit (8) . The main CPU (1) 
is connected to the stroboscopic device (2), the film- 
feeding motor (4), the shutter-driving motor (5) and the 
lens-driving motor (6) so as to control these devices. The 
main CPU (1) as the control means includes a counter as the 
measuring means which, weights and adds the operation 
frequencies of the respective operating means, i.e., the 
stroboscopic device (2), the film-feeding motor (4), the 
shutter-driving motor (5) and the lens-driving motor (6). 
In addition to the counter, a timer for measuring the 
operation time of the respective devices may be provided, 
and the power consumption may be calculated based on the 
operation frequencies and the operation time. 

[0013] 

The main CPU (1) is further connected to the 
temperature sensor (3) which measures the temperature of 
the battery (7) and transmits a corresponding signal to the 
CPU (1). In addition, the main CPU (1) controls the liquid 
crystal screen (11) as the display means. The main CPU (1), 
which is also the voltage detecting means, has a detection 
terminal BC which is connected to the interval between two 
resistors Rl and R2 arranged in series between the battery 
(7) and the earth. 
[0014] 

Fig. 2 is a front view of the liquid crystal screen 
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(11) which indicates the residual capacity of the battery 
loaded on the rear side of the camera (10) (partially 
shown) according to the present embodiment. As seen in Fig. 
2, the liquid crystal screen (11) has a contour similar to 
that of the battery, and has 10 liquid crystal display 
regions (11a) on the left side and 3 display regions (11c) 
on the right side. When the battery (7) (see Fig. 1) is 
fully charged (or has yet never been used), all the regions 
(11a, 11c) are displayed. As the battery is consumed, the 
regions (11a, 11c) are left non-displayed in order from the 
left to the right. 
[0015] 

In the state as shown in Fig. 2, only three regions 
(11c) on the right side are displayed. This state 
indicates that the residual capacity of the battery reaches 
a predetermined value. In this embodiment, it indicates 
that the residual capacity of the battery allows 
stroboscopic photographing of three 12-frame films. That 
is, the power capacity represented by one region (11c) 
permits stroboscopic photographing of 12 frames. A warning 
line (lib) is formed by a liquid crystal display between 
the regions (11a) and the regions (11c) on the liquid 
crystal screen (11), thus warning that the residual 
capacity of the battery has reached the predetermined value, 
when all the regions (11a) have been left non-displayed. 
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Incidentally, when the camera is loaded with a 36-frame 
film, the displayed state of only three regions (11c) 
indicates that the residual capacity of the battery 
corresponds to stroboscopic photographing of one 36-frame 
film. 
[0016] 

Fig. 3 shows a graph illustrating one example of a 
decrease in the voltage of a battery loaded on a camera, 
relative to the photographing frequency. A graph of this 
kind differs depending on the model of a camera and the 
type of a battery. In Fig. 3, at the beginning, the 
voltage V of the battery rapidly decreases as the frequency 
of photographing increases, and thereafter, the voltage of 
the battery is kept constant, and finally, the voltage 
again sharply decreases. 
[0017] 

In this graph, the region above the voltage y is 
defined as an operation-permit region, and if the voltage 
of the battery is within this region, the camera can be 

stably operated. On the other hand, the voltage y is 
defined as a termination voltage, and if the voltage of the 
battery is below this voltage, the functions of the camera 
operatable by the power may be impaired. 
[0018] 

The problem is what level is required for the present 
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voltage V relative to the voltage y so as to reach the 
power capacity for permitting the stroboscopic 
photographing of three 12-frame films (that is, taking 36 
shots) . Supposing that the voltage of the battery 
corresponding to such power capacity is defined as voltage 
P, such voltage is determined by the following equation. 

p = (B + (C + D + E) X 12) X 3 + y (1) 
In this equation, B represents a decrease in the voltage of 
the battery which is decreased by supplying the power to 
the film-feeding motor (4) (see Fig. 1) when the camera is 
loaded with a film and automatically winds the film to a 
predetermined position (automatic loading) ; C represents a 
decrease in the voltage of the battery which is decreased 
by supplying the power to the film-feeding motor (4) which 
forcedly rewinds one frame of the film after the completion 
of photographing; D represents a decrease in the voltage of 
the battery which is decreased by supplying the power to 
the lens-driving motor (6) which drives the lens to a 
focusing position during an automatic focusing operation, 
and a decrease in the voltage of the battery which is 
decreased by supplying the power to the film-feeding motor 
(4) which winds the film to the next frame after the 
completion of the photographing; and E represents a 
decrease in the voltage of the battery which is decreased 
by supplying the power to the stroboscopic device (2) to 
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flash. Since the photographing is done for 12 frames per 
one film, the sum of (C + D + E) is multiplied by 12; then, 
B is added to this product; and the resultant sum is 
multiplied by 3 (three films) . Incidentally, some 12-frame 
films permit 13 frames of pictures for a spare, and in this 
case, the sum of (C + D + E) is multiplied by 13. 
[0019] 

The power consumption for a zoom-drive motor is 

omitted in the determination of the voltage p. Since a 
zoom operation is not quantitatively carried out at every 
photographing and since it is done at the user's option, it 
is hard to quantitatively estimate a decrease in the 
voltage due to the zoom operation. However, by 
statistically computing the frequency of the zoom drive 
motor to obtain an average thereof, a quantitative decrease 
A in the voltage is determined based on such an average, 
and this decrease A is used in the equation (1) . Also, 
since the power consumption for the shutter drive motor (5) 
is smaller than that for each of the above motors or the 
stroboscopic device, such power consumption is ignored in 
the calculation of the voltage p. However, this power 
consumption may be included in the calculation. 
[0020] 

When the voltage of the battery becomes equal to the 
voltage P thus determined, the warning line (lib) is 
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displayed on the display screen (11) as shown in Fig. 2, 
while all the regions (11a) on the left side of the warning 
line are left non-displayed and only. the regions (lie) on 
the right side thereof are displayed. 
[0021] 

Next, the operation of the camera according to the 
present embodiment will be described with reference to the 
drawings. Fig. 4 is a flowchart illustrating the control 
by the main CPU (1) of the camera. In Fig. 4, a power 
switch (not shown) is turned on to start the flow of 
control program. At the step S101, the main CPU (1) . 
performs the measurement of the voltage V of the battery 

(7), which is a potential difference between the detection 
terminal BC and the earth. 

[0022] 

At the step S102, the main CPU (1) decides if the 
measured voltage V is below the termination voltage y, or 
not. When the voltage V is below the termination voltage y, 
the flow of the. program immediately proceeds to the step 
S129 to leave all the regions (11a) under the non-displayed 
condition on the display screen (11.) and to allow the 
warning line (lib) to flicker so as to indicate that the 
battery is being exhausted. Then, at the step S130, the 
power switch is turned off. 
[0023] 
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On the other hand, when the main CPU (1) decides at 
the step S102 that the measured voltage V is above the 

termination voltage y, the flow of the program proceeds to 
the step S103 so as to compare the measured voltage V with 

the voltage a and p. If the measured voltage V is higher 
than the voltage a, the main CPU (1) resets the counter 
built therein at the step S104 and leaves all the regions 
(11a) under the displayed condition on the display screen 
(11) at the step S105 so as to indicate that the battery 
(7) is fully charged or that it is a virgin battery. After 
that, the flow of the program proceeds to the step S109. 
[0024] 

On the other hand, when the main CPU (1) decides at. 
the step S103 that the measured voltage V is between the 

voltages a and P, the regions (11a) on the display screen 
(11) shown in Fig. 2 are left under the non-displayed 

condition according to the value of the counter at the step 

S106. After that, the flow of the program proceeds to the 

step S109 . 
[0025] 

When the main CPU (1) decides at the step S103 that 

the measured voltage V is lower than the voltage P, the 
main CPU (1) resets the counter at the step S107. At the 
next step S108, the main CPU (1) displays the warning line 
(lib) on the liquid crystal screen (11) and simultaneously 
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computes the value of (P ^ V) / (p - y) . The value of (p - 
V)/(P - y) is zero when V is equal to P (V = P) , and it is 
1 when . V is equal to y (V y) . Therefore, as the value of 

(p - V) / (p - y) approximates 1, the residual capacity of 
the battery becomes smaller and smaller, accordingly. 

[0026] 

The main CPU (1) diplays all the three regions (11a) 
on the right side of the warning line (lib) on the liquid 
crystal screen (11) shown in Fig, 2 when the value of (P - 
V)/(P - y) is between zero and 1/3. When this value 
increases to reach the zone of 1/3 to 2/3, the main CPU (1) 
displays only two out of the right side regions (11a). 
When this value further increases to reach the zone of 2/3 
to 1, the main CPU (1) displays only one out of the right 
side regions (11a) . After that, the flow of the program 
proceeds to the step S109. 
[0027] 

The main CPU (1) decides at the step S109 if a zoom 
operation is carried out or not. If a zoom operation is 
carried out, the main CPU (1) measures the voltage V of the 
battery (7) at the step S126. Further, the main CPU (1) 
decides at the step S127 if the measured voltage V is below 
the termination voltage y or not. If the voltage V is not 
higher than the termination voltage y, the flow of the 
program immediately proceeds to the step S129 to leave, 
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under the non-displayed condition, all the regions (11a) on 
the display screen (11) , and allow the warning line (lib) 
to flicker so as to indicate that the battery (7) is being 
exhausted. After that, the power switch is turned off at 
the step S130. 
[0028] 

On the other hand, when the main CPU (1) decides at 
the step S127 that the measured voltage V is higher than 
the termination voltage y, the flow of the program proceeds 
to the step S128, where a counted value A' equivalent to 
the .power consumed by the zoom operation is added to the 
value so far counted. After that, the flow of the program 
again returns to the step S103. Incidentally, since the 
zoom operation is not taken into account in the calculation 
of the voltage P, there is a danger in that the battery may 
be exhausted before 36 shots are fully taken in case where 
the zoom operation is repeated over a long period of time. 
However, also in this case, the power-consuming condition 
of the battery is displayed at real time on the display 
screen (11)- Therefore, such a disadvantage can be avoided 
that a camera suddenly can not be used because of the 
exhaustion of the battery in spite of a display on the 
display screen (11) which indicates that the battery has 
sufficient residual capacity. 
[0029] 
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When the main CPU (1) decides at the step S109 that 
the zoom operation is not carried out, the flow of the 
program proceeds to the step S110, where the main CPU (1) 
decides if an automatic loading is carried out or not. 
When deciding that the automatic loading has been done, the 
main CPU (1) measures the voltage V of the battery (7) at 
the step S123, and further decides at the step S124 if the 
measured voltage V is not higher than the termination 
voltage y or not. When the voltage V is not higher than 
the termination voltage y, the flow of the program 
immediately proceeds to the step S129 to leave all the . 
regions (11a) on the display screen (11) under the non- J 
display condition and to allow the warning line (lib) to 
flicker so as to indicate that the battery is being 
exhausted. After that, the power switch is turned off at 
the step S130. 
[0030] 

On the other hand, when the main CPU (1) decides at 
the step S124 that the measured voltage V is higher than 
the termination voltage y, the flow of the program proceeds 
to the step S125 to add a counted value B 1 equivalent to 
the power consumed by the automatic loading to the value so 
far counted. After that, the flow of the program again 
returns to the step S103. 
[0031] 



When deciding at the step S110 that the automatic 
loading is not carried out, the main CPU (1) decides at the 
step Sill if a forced rewinding operation is carried out or 
not. When deciding that the forced rewinding operation has 
been done, the main CPU (1) measures the voltage V of the 
battery (7) at the step S120, and further decides at the 
step S121 if the measured voltage V is not higher than the 
termination voltage y or not. When deciding that the 
voltage V is not higher than the termination voltage, the 
flow of the program immediately proceeds to the step S129 
to leave all the regions (11a) of the display screen (11). 
under the non-displayed condition and to allow the warning 
line (lib) to flicker so as to indicate that the battery 
(7) is being exhausted. After that, the power switch is 
turned off at the step S130. 
[0032] 

On the other hand, when deciding at the step S121 that 

the measured voltage V is higher than the termination y, 
the main CPU (1) proceeds to the step S122 so as to add, to 
the value so far counted, a product of a counted value C T , 
equivalent to the power consumed by the rewinding of one 
frame of film, multiplied by the number of the frames which 
have been rewound. After that, the flow of the program 
again returns to the step S103. 
[0033] 
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When deciding at the step Sill that the forced 
rewinding operation is not carried out, the main CPU (1) 
decides at the step S112 if. the shutter release button is 
pressed or not. When deciding that the shutter release 
button has been pressed, the main CPU (1) measures the 
voltage V of the battery (7) at the step S114, and further 
decides at the step S115 if the measured voltage V is not 
higher than the termination voltage y or not. When 
deciding that the voltage V is not higher than the 
termination voltage, the flow of the program immediately 
proceeds to the step S129 to leave all the regions (11a) on 
the display screen (11) under the non-displayed condition 
and to allow the warning line (lib) to flicker so as to 
indicate that the battery (7) is being exhausted. After 
that, the power switch is turned off at the step S130. 
[0034] 

On the other hand, when the main CPU (1) decides at 
the step S115 that the measured voltage V is higher than 

the termination voltage y, the flow of the program proceeds 
to the step S116 to carry out photographing and wind one 
frame of film and simultaneously add a counted value D T 
equivalent to the power consumed by the one-frame winding 
to the value so far counted. 
[0035] 

Further, the main CPU (1) decides at the step S117 if 



a stroboscopic photographing is carried out or not. When 
the stroboscopic photographing is not done, the flow of the 
program proceeds to the step Sll9. On the other hand/ when 
the main CPU (1) decides at the step S117 that the 
stroboscopic photographing has been done, the flow of the 
program proceeds to the step S118 to charge the capacitor 
for use in driving the stroboscope and add a counted value 
E f equivalent to the power consumed by the charging to the 
value so far counted- After that, the flow of the program 
again returns to the step S103. When the main CPU (1) 
decides at the step S112 that the shutter release button is 
not pressed and when the power switch is turned off at.. the 
step S113, the flow of the program proceeds to the step 
S131 to cut off the power supply. On the other side, when 
deciding that the shutter release button has been pressed, 
the flow of the program returns to the step S109. 
[0036] 

As described above, according to the present 
embodiment, the power consumption is monitored in detail 
immediately after the voltage V of the battery has been 
below the voltage p, and therefore, a decrease in the 
liquid crystal display can become equal to a decrease in 
the residual capacity of the battery. . Thus, the user can 
reliably know timing for replacing the battery. 
[0037] 
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In general, the voltage of batteries fluctuates 
depending on temperatures. In detail, the higher the 
temperature, the higher the voltage becomes, or the lower 
the temperature, the lower the voltage becomes. Therefore, 

if the values of the voltage a, P and y are supposed as 
being permanent, a disadvantage arises in the control of a 
battery because of the relationship with the actual voltage 
V. Fig. 5 is a graph showing a decrease in the voltage of 
a battery loaded on a camera relative to photographing 
frequency under an ordinal temperature condition (VI), low 
temperature condition (V2) and high temperature condition 
(V3) . As is understood from the graph. of Fig. 5, the 

values of the voltage a and y are different from each other. 
[0038] 

Correction by temperature is therefore needed for the 
display of the residual capacity of a battery. Fig. 6 
shows a flowchart illustrating the control employing the 
correction by temperature as a modification of the present 
embodiment. In Fig.. 6, after the power switch is turned on, 
the main CPU (1) performs measurement of temperature via a 
temperature sensor (3) at the step S201 (see Fig. 1) . 
[0039] 

At the next step S202, the main CPU (1) corrects the 
values of the voltage a, p and y based on the measured 
temperature. Specifically, the values of the voltage a and 



Y are measured in advance at every temperature and stored 
on the main CPU (1) . Thus, the values of the voltage a and 
y corresponding to an actual temperature are determined by 
interpolation or the like. On the other hand, since also 
the values of the power consumption of the respective 
devices fluctuate depending on the temperature, 
quantitative decreases in voltage A, B, C, D and E 
corresponding to the power consumption are measured in 
advance at every temperature and stored on the main CPU (1). 
Thus, a value corresponding to an actual temperature is 
determined by interpolation or the like, and then, the 
voltage p is calculated. Incidentally, other than the 
above method by correcting the values of the voltage a, (3 
and y, temperature coefficients corresponding to the 
quantitative decreases in the voltage A, B, C, D and E may 
be determined, and a counted value is multiplied by such a 
temperature coefficient. 
[0040] 

After correcting the voltage at the step S202, the 
main CPU (1) measures the voltage of the battery at the 
step S101 and causes the flow of the program to proceed to 
the step S102 shown in Fig. 4. According to this 
modification, the residual capacity of the voltage can be 
accurately displayed, independently of a change in 
temperature . 



[0041] 

Fig. 7 shows a flowchart according to another 
modification of the present embodiment* In this 
modification, the main CPU (1) stores a measured voltage 
value and compares the value with a voltage value measured 
next. The main CPU (1) measures the voltage V of the 
battery (7) at the step S301 shown in Fig. 7, and compares 
the measured voltage V with the voltage a and P at the next 
step S302. When the measured voltage V is higher than the 

voltage a, the main CPU (1) sets a flag for the reason 
described later, and resets the counter built therein, and 
displays all the regions (11a) on the display screen (11) 
so as to indicate that the battery (7) is fully charged or 
that it is a virgin battery. After that, the flow of the 
program proceeds to the step S109. 
[0042] 

On the other hand, when deciding at the step S302 that 
the measured voltage V is a medium value between the 

voltage values a and p, the main CPU (1) decides at the 
step S305 if the present voltage V largely differs from the 
previously measured voltage or not. When deciding that the 
present voltage V largely differs from the previously 
measured voltage (that is, the voltage V has dropped) , the 
main CPU (1) sets the flag at the step S308 and immediately 
displays the warning line (lib), independently of the 



present display mode on the liquid crystal screen (11), and 
displays only the regions (11a) on the right side. By 
doing so, the user can know that the battery should be 
replaced at an early stage because the consumption of the 
battery becomes larger, for example, because of frequent 
zoom operations . 
[0043] 

On the other hand, when deciding at the step S305 that 
the present voltage V does not so largely differ from the 
previously measured voltage, the main CPU (1) deceides at 
the step S3.06 if the flag is to be set or reset (on or off) . 
At the next step S307, in response to the off of the flag, 
the main CPU (1) changes the state of the regions (11a) on 
the liquid crystal screen (11) shown in Fig. 2 to the non- 
display state, in accordance with the value of the counter. 
After that, the flow of the program proceeds to the step 
S109. Incidentally, if the flag is set (or on) at the step 
S306, this indicates that a markedly decrease in the 
voltage has occurred at least once, and thus, the flow of 
the program proceeds to the step S309 to display a 
predetermined warning. 
[0044] 

When deciding at the step S302 that the measured 
voltage V is lower than the voltage p, the main CPU (1) 
resets the flag (off) and also resets the counter at the 



step S310. At the next step S311, the main CPU (1) 
displays the warning line (lib) on the liquid crystal 
screen (11) and also calculates the value of (P - V) / (P - 
Y) . 

[0045] 

When the value of (P - V) / (p - y) is within a zone of 
0 to 1/3, the main CPU (1) displays all the regions (11a) 
on the right side of the warning line (lib) on the liquid 
crystal screen (11) shown in Fig. 2, in accordance with the 
above value. When this value increases to enter the zone 
of 1/3 to 2/3, the main CPU (1) displays only two regions 

(11a) on the right. side. When this value further increases 
to enter the zone of 2/3 to 1, the main CPU (1) displays 
only one region (11a) on the right side. After that, the 
flow of the program proceeds to the step S109. 

[0046] 

The reason why the flag is reset (or off) at the step 
S303 is that it is possible to decide that the voltage V is 
sufficient at present and that the previous decrease in the 
voltage has temporarily occurred. On the other hand, the 
reason why the flag is reset (or off) at the step S310 is 
that careful monitoring of the voltage is possible at the 
step S311. Although the present embodiment has been 
described giving an optical camera as the example, the 
present invention may be applied to an electronic camera. 
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In this case, the main CPU (1) is provided with a timer to 
measure the display time while an image taken up is 
displayed on a color liquid crystal screen, and this 
measured value is added to the value of the counter. 
[0047] 

Fig. 8 shows the block diagram of a camera according 
to the second embodiment of the present invention. As seen 
in Fig 8, the main CPU (101) as the control means is 
connected to the ROM (102) as the memory means, the liquid 
crystal controller (103), the touch panel (107) and the 
respective devices (108) of the camera body, respectively. 
The liquid crystal controller (103) is connected to the RAM 

(104) and the driver (105), and the driver (105) is 
connected to the display device of dot matrix system (106) 

(as the display means) . 

[0048] 

The ROM (102) stores image data for use in display on 
the display device (106) . The image data are, for example, 
characters for use in indicating modes or image data 
corresponding to graphics. The ROM (102) stores a 
plurality of image data for each of the same characters so 
as to make it possible to display the characters with 
variable sizes. 
[0049] 

The main CPU (101) reads an image data stored on the 
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ROM (102) and transfers it to the RAM (104) via the liquid 
crystal controller (103) . The liquid crystal controller 

(103) transmits the image data stored on the RAM (104) to 
the driver (105) so that an image is formed in the display 
device (106). When the screen of the display device on 
which such an image is displayed is pressed down, the touch 
panel (107) responds to it and transmits the coordinate of 
the position to the main CPU (101) . 

[0050] 

Fig. 9 is a perspective view of the rear side of a 
camera according to the present embodiment. As seen in Fig. 
9, a large liquid crystal screen (106) of dot matrix system 
is provided under the finder (100a) and on the rear side of 
the camera (100), and a return button (110) is provided 
under the liquid crystal screen (106) . The display modes 
to be displayed on the liquid crystal screen (106) are 
described below. 
[0051] 

Fig. 10 shows the display modes to be displayed on the 
display screen (106) of the camera (100). Fig. 10(a) shows 
the original display mode, in which the number Nl displayed 
on the upper and left side of the display screen (106) 
indicates the number of the frames which have been used for 
photographing with the camera and which increases in 
accordance with the shots taken with the camera. The 
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notation CI next to and on the right side of the number Nl 
indicates the residual capacity of the battery of the 
camera, and the liquid crystal displayed region decreases 
in accordance with the residual capacity of the battery. 
The notation C2 next to and on the right side of the 
notation CI indicates the type of film (e.g., ISO 
sensitivity of 400) loaded on the camera. 
[0052] 

The notation C3 (characters) displayed under the 
number Nl on the display screen (106) indicates a 
photographing mode of the camera, which at present enters 
an automatic stroboscopic flashing mode.. The number DT 
next to and on the right side of the notation C3 indicates 
the date, and the notation C4 under the notation C3 
indicates, for example, a title which can be recorded on 
the. film together with a picture image. 
[0053] 

When the user presses down the region for the notation 
C3 by the finger or the like as . shown in Fig. 10(a), the 
touch panel (107) responds to the pressure, so that the 
main CPU (101) decides that the user desires to change the 
photographic mode, and controls the display screen (106) to 
be changed to the display mode as shown in Fig. 10(b). 
[0054] 

In Fig. 10(b), the notation C5 displayed on the upper 
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and left side of the display screen (106) shows an image 
which is the same as that of the notation C3 but different 
in size. Such an image is displayed based on the data for 
dot matrix system stored on the ROM (102) . Incidentally, 
the region for displaying the notation C5 is displayed 
slightly darkened to thereby indicates that a mode 
corresponding to the notation C5 (that is, the automatic 
stroboscopic flashing mode) is now being selected. 
[0055] 

The notation C6 next to and on the right side of the 
notation C5 indicates a red eye-preventing mode, and the 
•notation C7 next to and on the right side of the notation 
C6 indicates a forced stroboscopic flashing mode. The 
notation C8 under the notation C5 indicates a stroboscopic 
flashing-inhibiting mode, and the notation C9 next to and 
on the right side of the notation C8 indicates a night view 
mode, and the notation C10 next to and on the right side of 
the notation C9 indicates a distant view mode. With this 
arrangement, the user tries to press down the region for 
the notation C7 so as to select the stroboscopic flashing 
mode . 
[0056] 

Then, the touch panel (107) responds to the pressure, 
so that the main CPU (101) decides that the user desires a 
change to the stroboscopic flashing mode, and sets the 
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forced stroboscopic flashing mode and simultaneously 
controls the display screen (106) . Thus, the display is 
changed to a display mode shown in Fig. 10(c) in which the 
region for the notation C7 is darken. 
[0057] 

When the user presses down the return button (110) at 
this point of time, the main CPU (101) decides that the 
change of the mode has been completed, and controls the 
display screen (106) to be changed to a display mode shown 
in Fig. 10(d). In Fig. 10(d), the notation Cll displayed 
at the center on the left side of the display screen (106) 
indicates an image which is the same as that of the 
notation C7 but different in size. Such an image is 
displayed based on the data for dot matrix system stored on 
the ROM (102) . 
[0058] 

When the user presses down the region for the notation 
DT, the touch panel (107) responds to the pressure, so that 
the main CPU (101) decides that the user desires to change 
the mode relating to the date, and controls the display 
screen (106) to change the display to a display mode shown 
in Fig. 10(e) in which the region for the notation DT is 
darken. 
[0059] 

In Fig. 10(e), the notation DT displayed on the upper 
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stage on the display screen (106) indicates a date mode in 
which a date is recorded on the film through exposure; the 
notation CL on the middle stage indicates a time, mode in 
which time is recorded on the film through exposure; and 
the notation C12 on the lower stage indicates a non- 
recording mode in which no date or time is recorded on the 
film through exposure. With this arrangement, the user 
presses down the region for the notation C12 to select the 
non-recording mode, 
[0060] 

Then, the touch panel (107) responds to the pressure, 
so that the main CPU (101) decides that the user desires a 
change to the non-recording mode, and sets the non- 
recording mode and simultaneously controls the display 
screen (106) to change the display to a display mode shown 
in Fig. 10(f) in which the region for the notation C12 is 
darken . 
[0061] 

When the user presses down the return button (110) at 
this point of time, the main CPU (101) decides that the 
change of the mode has been completed, and controls the 
display screen to be changed to a display mode shown in Fig. 
10(g). In Fig. 10(g), the notation C13 displayed at the 
center on the right side of the display screen (106) 
indicates an image which is the same as that of the 
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notation C12 in Fig. 10(f) but different in size. Such an 
image is displayed based on the data for dot matrix system 
stored on the ROM (102) . 
[0062] 

With this arrangement, when the user presses down the 
region for the notation C4, the touch panel (107) responds 
to this pressure, so that the main CPU (101) decides that 
the user desires change of the title, and controls the 
display screen (106) to change the display to a display 
mode shown in Fig. 10(h). 
[0063] 

In Fig. 10(h), each of the notations C14 and C15 
displayed on the upper stage on the display screen (106) 
indicates a button for selecting one from several titles 
previously stored on the main CPU (101) ; the notation C16 
on the middle stage indicates a selected title; and the 
notation C17 on the lower stage indicates a button for 
setting whether the title is to be recorded or not. With 
this arrangement, the user presses down the region for the 
notation CIS. 
[0064] 

Then, the touch panel (107) responds to this pressure, 
so that the main CPU (101) controls the display screen 
(106) to change the display to a display mode shown in Fig. 
10 (i) in which a title "Hiking" next to the selected title 
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"Nyugaku (Entrance into a school)" is displayed. 
[0065] 

When the user decides not to record the title at this 
point of time and presses down the region for the notation 
C17 , the main CPU (101) controls the display screen (106) 
to change the display to a display mode shown in Fig, 10 (j) 
in which the selected title "Hiking" is changed to the 
notation C19 which indicates non-recording of the title. 
[0066] 

With this arrangement, when the user presses down the 
return button (110) at this point of time, the main CPU 

(101) decides. that the change of the mode has been 
completed, and controls the display screen (106) to change 
the display to a display mode shown in Fig. 10 (k) . In Fig. 
10 (k), the notation C20 on the lower stage on the display 
screen (106) indicates the mode for not recording the title. 

[0067] 

As described above, according to the present 
embodiment, the ROM (102) stores a plurality of data 
relating to each image which has the same contour but has 
different sizes, and the main CPU (101) reads the data as 
required to thereby quickly process a corresponding image. 
In such a display, it is possible to properly magnify the 
image, and therefore, high visibility can be provided. 
Incidentally, the ROM (102) may previously store data 
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relating to images with predetermined sizes and the CPU 
(101) may perform such computation as to magnify the image 
when the image is displayed. By doing so, the ROM (102) 
can have a reduced memory capacity, and the camera cost 
lower. On the other hand, in case where an image with an 
optimal size is desired while reducing the computing time 
of the main CPU (101), it is better to select the mode of 
the foregoing embodiment. 
[0068] 

Figs. 11 to 13 show other display modes according to 
the present embodiment. In the display modes shown in Figs, 
ll'to 13, the. user can know the operation procedure of the 
camera. 
[0069] 

Fig. 11(a) shows an original display mode. It is 
known from this display mode that the camera is not loaded 
with a film because the notation C2 (see Fig. 10(a)) is not 
displayed. When the user presses down the shutter release 
button (100b) (see Fig. 9) under this condition, the main 
CPU (101) controls the display screen (106) to change the 
display to a display mode shown in Fig. 11(b) in which 
information (II) phrasing "Load with film" is displayed for 
about 5 seconds. After 5 seconds has passed, the display 
mode is changed to the original display mode (see Fig. 
11 (c) ) . The above display informs the user of the need of 
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loading film. 
[0070] 

Fig. 12(a) shows an original display mode. : . When the 
rewinding of the film has been completed, the main CPU 
(101) controls the display screen (106) to allow the number 
Nl "0" to flicker so as to inform the user of the 
completion of the rewinding. The main CPU (101) further 
controls the display screen (106) to change the display to 
a display mode shown in Fig. 12(b) in which information 12 
phrasing "Remove the film" is displayed. The display mode 
is changed to the original one by removing the film (see. 
Fig.- 12 (c) ) . The display as above informs the user of the 
need of removing the film. 
[0071] 

Fig. 13(a) shows an original display mode. The user 
can know from this display mode that the battery has been 
exhausted, because the notation CI (see Fig. 10(a)) 
flickers. Further, the main CPU (101) controls the display 
screen (106) to display information 13 phrasing "Replace 
with a new battery" (see Fig. 13(b)). The display as above 
informs the user of the need of replacing the battery. 
[0072] 

Fig. 14 shows display modes according to a 
modification of the present embodiment. The display modes 
shown in Fig. 14 can inform the user of the functions, etc. 
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of the camera. In this modification, a help button (111) 
is provided next to the return button (110) of the camera 
(100) . 
[0073] 

Fig. 14(a) shows an original display mode as in Fig. 
10(a). If the user lacks knowledge about the photographic 
modes, the user presses down the region for the notation C3 
for displaying a photographic mode. Then, the touch panel 

(107) responds to the pressure, so that the main CPU (101) 
controls the display screen (106) to change the display to 
a display mode shown in Fig. 14(b) . 

[0074] . 

In Fig. 14(b), the region for the notation C5 
indicating "AUTO" is displayed slightly darkened, and thus, 
it is known that, at present, a mode corresponding to the 
notation C5 (that is, the automatic stroboscopic flashing 
mode) is selected. Suppose that, under this condition, the 
user lacks the knowledge about the mode indicated by the 
notation C5 "AUTO" and desires to know the content thereof. 
[0075] 

In this case, the user presses down the help button 
(111) . Then, the CPU (101) controls the display screen 
(106) to change the display to a display mode shown in Fig. 
14(c) in which information 14 phrasing "Stroboscopic lamp 
automatically flashes when it becomes dark" is displayed. 
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By reading the information 14, the user can know the 
content of the mode represented by the notation C5 "AUTO" 
and thus can carry out a desired photographing. Similarly, 
if the user desires to know the content of the mode 
represented by the notation C6, the user presses down the 
region for the notation C6 to select such a mode, and then 
presses down the help button (111) . Then, the CPU (101) 
controls the display screen (106) to display the 
corresponding information (not shown) . 
[0076] 

With reference to the display mode shown in Fig. 14(c), 
the user presses down the return button (110) . Then, the 
main CPU (101) controls the display screen (106) to change 
the display to a display mode shown in Fig. 14(d). When 
the user further pressed down the return button (110), the 
main CPU (101) controls the display screen (106) to change 
the display to a display mode shown in Fig. 14(e) in which 
the original display mode again appears. 
[0077] 

If the user desires to know the content of the 
notation CI (battery) in the display mode shown in Fig. 
14(e), the region for the notation CI is pressed down, and 
then, the help button (111) is pressed down. Thus, the CPU 
(101) controls the display screen (106) to display the 
information corresponding to a battery. As mentioned above, 
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the user can obtain necessary information from the display 
screen (106) by pressing down the help button, without the 
need of referring to the manual at every time when the user 
desires to know about the camera. 
[0078] 

Fig. 15 shows display modes according to another 
modification of the present embodiment. In the display 
modes shown in Fig. 15, the modes can be switched without 
the use of a touch panel. According to this modification, 
a decision button (112) and selection buttons (113, 114) 
are provided next to the return button (110) of the camera 

(100), respectively. 

[0079] 

Fig. 15(a) shows an original display mode as in Fig. 
10(a). When the user presses down the decision button 

(112) by the finger or the like under this condition as 
shown in Fig. 15(a), the main CPU (101) decides that the 
user desires to change the photographing mode, the date 
mode or the title, and controls the display screen (106) to 
change the display to a display mode shown in Fig. 15(b) . 

[0080] 

With reference to Fig. 15(b), the notation C21 
displayed on the upper and left side of the display screen 
(106) is an image which is the same as that of the notation 
C3 ("AUTO") but different in size. Such an image is 
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displayed based on the data for dot matrix system stored on 
the ROM (102) . The region for the notation C21 is 
displayed slightly darkened so as to indicate that the mode 
corresponding to the notation C21 (i.e., the automatic 
stroboscopic flashing mode) is now selected. 
[0081] 

When the user desires to change the photographing mode 
under this condition and again presses down the decision 
button (112), the main CPU (101) controls the display 
screen (106) to change the display to a display mode shown 
in Fig. 15(c) (the same one as that shown in Fig. 10(b)). 
[0082] 

In Fig. 5(c), the notation C6 on the right side of the 
notation C5 represents a red eye-preventing mode, and the 
notation C7 on the right of the notation C6 represents a 
forced stroboscopic flashing mode. On the other hand, the 
notation C8 under the notation C5 represents a forced 
stroboscopic flashing-inhibiting mode; the notation C9 on 
the right side of the notation C8 represents a night view 
mode; and the notation C10 on the right side of the 
notation C9 represents a distant view mode. When the user 
desires to select the red eye-preventing mode under this 
condition, the selection button (114) is pressed down once. 
In response to such pressure, the main CPU (101) controls 
the display screen (106) to darken the region for the 
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notation C6 on the right side of the notation C5 (see Fig. 

15(d)). 

[0083] 

When the user presses down the return button (110) at 
this point of time, the main CPU (101) decides that the 
user desires a change to the red eye-preventing mode, and 
sets the red eye-preventing mode and simultaneously 
controls the display screen (106) to change the display to 
a display mode shown in Fig. 15(e). Incidentally, the 
notation C6 displayed at the center on the upper side of 
the display screen (106) represent an image which is the 
same as that of the notation C24 shown in Fig. 15(e) but is 
different in size. Such an image data is the data for dot 
matrix system stored on the ROM (102) . 
[0084] 

Next, when the user presses down the selection button 
(114), the main CPU (101) responds to such pressure and 
controls the display screen (106) to darken the region for 
the notation C22 (see Fig. 15(f)). When the user further 
presses down the selection button (114), the main CPU (101) 
responds to such pressure and darkens the region for the 
notation C23 (see Fig. 15(g)). 
[0085] 

When the user presses down the decision button (112) 
under this condition, the main CPU (101) decides that the 
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user desires to change the title, and controls the display 
screen (106) to change the display to a display mode shown 
in Fig. 15 (h) . 
[0086] 

In Fig. 15(h), the notation C25 ("Nyugaku" (entrance 
into a school) ) displayed at the center of the display 
screen (106) is one of the titles which were previously 
stored on the CPU (101) and it is now being selected. The 
notation C26 ("Decision button: Title ON/OFF") displayed on 
the lower stage of the display screen (106) is information 
indicating the function of the decision button (112). In 
other words, it is possible to select either the recording, 
mode for storing the title or the non-recording mode for 
recording no title, by pressing down the decision button 

(112) . Suppose that the user presses down the selection 
button (114) under this condition. 

[0087] 

Then, the main CPU (101) controls the display screen 
(106) to change the display to a display mode shown in Fig. 

15 (i) in which a title "Hiking" next to the title "Nyugaku" 

is displayed. 
[0088] 

When the user presses down the return button (110) at 
this point of time, the main CPU (101) decides that the 
user desires the change of the title "Nyugaku", and 
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controls the display screen (106) to change the display to 

a display mode shown in Fig. 15 (j) . 

[0089] 

Next, when the user presses down the selection button 
(113), the main CPU (101) responds to such pressure and 
controls the display screen (106) in the reverse order to 
the above control to darken the region for the notation C22 
(see Fig. 15 (k) ) . 
[0090] 

When the user desires to change the date mode under 
this condition and presses down the decision button (112), 
the main CPU (101) controls the display screen (106) to 
change the display to a display mode shown in Fig. 15(1). 
In Fig. 10(1), the notation C29 ( ,f, 98. 01. 30") displayed 
on the upper stage on the display screen (106) indicates a 
mode for recording a date; the notation C30 ("18 : 30") 
displayed on the middle stage on the display screen (106) 
indicates a mode for recording time; and the notation C31 
displayed on the lower stage on the display screen (106) 
indicates a mode for recording no date or time. In the 
same figure, the peripheral region of the notation C29 is 
darkened, which indicates that the mode for recording a 
date is now selected. 
[0091] 

When the user presses down the selection button (114) 
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under this condition, the main CPU (101) responds to such 
pressure and controls the display screen (106) to darken 
the region for- the notation C30 (see Fig. 15 (m) ) .' When the 
user presses down the return button (110) at this point of 
time, the main CPU (101) decides that the user desires a 
change to the time mode, and controls the display screen 
(106) to change the display to a display mode shown in Fig. 
15 (n) in which the region for the notation C32 is darkened. 
When the user further presses down the return button (110), 
the main CPU (101) changes the display to the original 
display mode shown in Fig. 15 (o) in which the setting of 
the time mode or the like is displayed. 
[0092] 

Out of the notations displayed under the displayed 
condition on the display screen (106) shown in Fig. 15, the 
images which are the same in contour but different in size 
are displayed based on the data for dot matrix system 
stored on the ROM (102), respectively. 
[0093] 

According to this modification of the present 
embodiment, change of modes or the like can be easily 
carried out without the use of an expensive touch panel, so 
that the cost of the camera can be reduced. Incidentally, 
the modes of the present embodiment can be applied to not 
only optical cameras but also electronic cameras. 



[0094] 

The present invention has been described by way of the 
above embodiments, which, however, should not be construed 
as limiting the scope of the present invention. Needless 
to say, proper modifications and improvements thereof are 
also possible, 
[0095] 

Effect of the Invention: 

According to the camera of the present invention, the 
deciding means determines the power consumed by the 
operating means based on not only the voltage of the 
battery detected by the voltage-detecting means. but also at 
least one of the operation frequencies and the operation 
time of the operating means measured by the measuring means, 
and therefore, the consumed power can be accurately 
determined. In addition, the display means displays the 
residual capacity of the battery based on the above power 
determined by the deciding means. Thus, the user can 
accurately know the residual capacity of the battery by 
looking the display. 
[0096] 

According to the camera of the present invention, the 
control means determines the size of an image to be 
displayed, in accordance with a displaying mode of the 
display means, and reads, from the memory means, the data 



corresponding to the image with the determined size, and 
displays the image based on the above read data, via the 
display means. Therefore, it becomes possible to display 
an image which is the same in contour but is different in 
size, in a variety of display modes, which makes it 
possible to widen the variance of the display modes. 

Brief Description of the Drawings : 

Fig. 1 is a block diagram illustrating the constrution 
of a camera according to the first embodiment of the 
present invention. 

Fig. 2 is. a front view of the liquid crystal screen 
(11) for showing the residual capacity of a battery loaded 
in the rear side of the camera (10) (partially shown) 
according to the present embodiment. 

Fig. 3 is a graph showing one example of a 
quantitative decrease in the voltage of the battery loaded 
on the camera, relative to a photographing frequency. 

Fig. 4 is a flowchart illustrating the control by the 
main CPU (1) of the camera. 

Fig. 5 is a graph showing quantitative decreases in 
the voltage of the battery loaded on the camera relative to 
photographing frequencies, which were measured at an 
ordinary temperature (VI), a low temperature (V2) and a 
high temperature (V3) , respectively. 



Fig. 6 is a flowchart illustrating a control through 
correction in temperature, according to a modification of 
the present embodiment. 

Fig. 7 is a flowchart according to another 
modification of the present embodiment. 

Fig. 8 is the block diagram of a camera according to 
the second embodiment of the present invention. 

Fig. 9 is a perspective view of the rear side of the 
camera according to the present embodiment. 

Fig. 10 shows the display modes of the display screen 
(106) of the camera (100) . 

Fig. 11 shows other display modes according to the 
present embodiment. 

Fig. 12 shows other display modes according to the 
present embodiment . 

Fig. 13 show other display modes according to the 
present embodiment . 

Fig. 14 shows the display modes according to a 
modification of the present embodiment. 

Fig. 15 shows the display modes according to another 
modification of the present embodiment. 

Description of Reference Numbers: 

1 or 101 = a main CPU 

2 = a stroboscopic device 
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* 

3 = a temperature sensor 

4 = a film-feeding motor 

5 = a shutter-driving motor 

6 = a lens-driving motor 

7 = a battery 

8 = a constant voltage circuit 
11 or 106 = a display device 

102 = a ROM 

103 = a liquid crystal controller 

104 = a RAM 

105 = a driver 

107 = a touch panel. 
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Summary: 

Purpose: To provide a camera capable of accurately 
displaying the residual capacity of a battery. 
Means for Solving the Problems: 

It is possible to accurately determine the consumed 
power, because the consumed power is determined based on 
not only the voltage of the battery (7) detected by the 
main CPU (1) but also the operation frequencies of the 
stroboscopic flashing device (2) and the motors (4, 5) . In 
addition, the display device (11) displays the residual 
capacity of the battery (7) based on the determined power, 
and therefore, a user can accurately know the residual., 
capacity of the battery by looking at such a display . 
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